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IMPROVEMENTS IN OR RELATING TO ORGANIC COMPOUNDS 
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0$ O >L R 



This invention provides compounds of formula I, 



CH - N - CH - CH = CH 




<3£ 



in wh 



10 



15 



ichlR^ is hydrogen or alkyl, 

ft R 2 is alkyl, alkenyl, alkynyl, cycloalkyl 
or cycloalky lalkyl , 
/» R 0 is hydrogen or lower alkyl. 

P 

and/ f R 4 , R^., R g and R ? , which may be the same 
or different, each signifies hydrogen, 
halogen, tr if luoromethyl , hydroxy, nitro 
or lower alkyl or alkoxy. 



It will be appreciated that the compounds of 
formula I exist in the form of cis and trans isomers. 
It is to be understood that the invention embraces both 
isomeric forms and mixtures thereof. 

In the compounds of formula I, R^ may be 
hydrogen. It may also be alkyl, which can be straight 
or branched chain, in particular of 1 to 6 , preferably 
1 to 4 carbon atoms, more particularly methyl. 
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1*2 may be alkyl, which may be straight or 
branched chain, in particular of 1 to 6, preferably 
1 to 4 carbon atoms, more particularly methyl. It may 
also be alkenyl, particularly of 3 to 6 carbon atoms, 
5 e.g. allyl. It may also be alkynyl. of 3 to 6 , preferably 

3 or 4 carbon atoms. It may also be cycloalkyl, in 
particular of 3 to 6 , preferably 5 or 6 , ring carbon 
atoms. It may finally be cycloalky lalky 1 . The cyclo- 
alkyl portion thereof suitably has 3 to 6 , preferably 
10 3 or 4 , ring carbon atoms and the alkyl portion thereof 

suitably has 1 to 4 , preferably 1 or 2 , carbon atoms. 

P> 3 may be hydrogen. It may also be lower alkyl, 
preferably of 1 to 3 carbon atoms. 

Any or all of R 4 to R ? may signify (i) hydrogen; 
15 (ii) halogen; (iii) CF 3 ; (iv) OH; (v) N0 2 ; (vi) lower 

alkyl, preferably of 1 to 3 carbon atoms; or (vii) lower 
alkoxy, preferably of 1 to 3 carbon atoms. 

As used herein, the term "halogen" means 
fluorine, chlorine or bromine, preferably (unless other- 
20 wise indicated) fluorine or chlorine. 

The invention also provides processes for the 
production of compounds of' formula I, characterised by 
^a) reacting a compound of formula II, 
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R. 




6^ 



CH-NH-R, 




II 



^in which R lf R 2 , R g and R ? are as defined above, 
with a compound of formula III, 



oO 



R. 



X-CH-CH=Cir 




III 



in which R 3 , R 4 and R 5 are as defined above 
and X is a leaving group, 

(b) intxoducing the group R 2 into a compound of forra- 

R. 



ula IV, 



?1 T3 

CH - NH - CH - CH = CH — " 



oo 




R 



IV 



in which R^, R 3 , R^ , R 5 , R g and R ? are as defined 
above , 



c) producing a compound of formula la. 
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R l *2 



CH - N' 




= C 
t I 
H H 




R 



R. 



Ia 



in which R 1 to R 7 are as defined above, 
by hydrogenating a compound of formula V, 



1^1 R2 ^3 

CH - N - CH - C = C-^ 





R 



R, 



in which R^ to R^ are as defined above, 



(d) producing a compound of formula lb, 

I 3 

R, R 0 CH H 

I 1 \V \ 1 

CH - N C = C 





H 




or 



lb 



in which R^ to R^ are as defined above, 
by splitting off water from a compound of formula VI, 
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R, 



10 



15 



?2 h 




7 O vC 




CH - N - CH - CH 2 - CH 



OH 




R, 



IV 



in which R^ to R^ are as defined above. 



As indicated, process^;) leads to the products 
of the invention predominantly in els isomeric form while 
process d) leads to the products predominantly in trans 
isomeric form. The isomeric form of the products of pro- 
cesses ^a) and^b) depends on the isomeric form of the 
starting material which can therefore be selected in 
accordance with desired form of the product. 

Process^) is suitably effected in an inert 
solvent, such as a lower alkanol, e.g. ethanol, optionally 
in aqueous admixture, an aromatic hydrocarbon, e.g. 
benzene or toluene, a cyclic ether, e.g. dioxane, or a 
carboxylic acid dialky lamide , e.g. dimethy If ormamide . 
The process may conveniently be carried out at a temper- 
ature of from room temperature to the boiling temperature 
of the reaction mixture, preferably at room temperature 
and is suitably effected in the presence of an acid 
binding agent, such as an alkali metal carbonate, e.g. 
sodium carbonate. The leaving group X in the compounds 
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of formula III is suitably halogen, in particular 
chlorine or bromine, an organic sulphonyloxy group with 
1 to 10 carbon atoms, e.g. C 1 _ 1Q , preferably C 1-4 , alkyl 
sulphonyloxy, in particular methy lsulphonyloxy , or C 1-3 ~ 
alkylphenylsulpony loxy , • e.g. tosyloxy. 

Process b) may be effected in manner conven- 
tional for the " a Iky la t ion" (the term "alkylation" being 
used here to denote introduction of any of the hydrocarbyl 
groups R 2 ) of secondary amines, for example by direct 
"alky lation" with an "alkylating" agent, for example a 
halide or sulphate, or by reductive alkylation, in part- 
icular by reaction with an appropriate aldehyde and sub- 
sequent or simultaneous reduction. Reductive "alkylation" 
is suitably effected in an inert organic solvent, such as 
a lower alkanol, e.g. methanol, and at an elevated tem- 
perature, in particular at the boiling temperature of the 
reaction medium. The subsequent reduction may be effected 
with, for example, a complex metal hydride reducing agent, 
e.g. NaBH 4 or LiAlH^ . The reduction may also be effected 
simultaneously to the alkylation, for example by use of 
formic acid which may serve both as reducing agent and 
as a reaction medium. 
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Process (c) is conveniently effected in an inert 
solvent, e.g. a lower alkanol, such as methanol or ethanol, 
a chlorinated hydrocarbon, e.g. methylene chloride, 
pyridine or an ester, such as ethy lacetate . The hydrogen- 
5 ation may be carried out in conventional manner, for example 
employing a catalyst, such as palladium or platinum, 
suitably on a carrier such as Ba SO^ or CaCO^. The cata- 
lyst may also be partially inactivated, e.g. by pre- 
treatment with lead salts (Lindlar catalysts)'. 

10 Process (&) may suitably be carried out using a 

conventional dehydrating agent, e.g. an inorganic acid, 
such as hydrochloric acid or sulphuric acid, an organic 
acid, such as methane-, benzene- or p_-toluenesulphonic 
acid, or anhydrides or halides thereof. The process 
15 may suitably be effected in an inert solvent although 
when an acid halide is employed as dehydrating agent, 
an excess thereof may be used to provide a reaction 
medium. An acid binding agent, e.g. a tertiary amine, 
such as trialkylamine or pyridine, is suitably present 
20 and the reaction temperature may, for example, range from 
2^ > Q -10° to +180°C. The process may also be effected using 
polyphosphoric acid. In this case, the reaction temper- 
^ & J ature is conveniently from 80° to 120°G and an inert 

solvent, an inorganic acid, e.g. phosphoric acid or an 
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organic acid, such as acetic acid, or an excess of the 
polyphosphoric acid, is suitably employed to provide a 
reaction medium. 

The resulting compounds of formula I may be 
5 isolated and purified using conventional techniques. 
Where the process leads to mixtures of isomers, the 
individual isomers may be separated in conventional 
manner. Where required, free base forms thereof may be 
converted into acid addition salt forms in conventional 
10 manner, or vice vers a . 

The starting materials for use in the processes 
of the invention may, for example, be produced by the 
following reactions : 




II 



VII VIII 

Y = : halogen. 



/0 
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(ii) 




R 




?3 



H=CH-C=0 



CH-N=C-CH=CH 




// 2i\ 4 reduction 




e.g. complex 
Rj. hydride, e.g. 



> IV 



NaBH 



(iii) // 




R 3 CHO 



Mannich 



reaction 
conditions 



XII 



XIII 



(iv) 



O 

H 3 C-C-^ 



R 



+ II + XIII 



Mannich 



R. 



reaction 
conditions 




R, R 0 R 0 O 

I I I 3 i 

CH - N - CH - CH 2 - C 



XIV 



R , 



? 4 reduction ^ VI 



R 1 to R-, in the above formulae being as defined above. 
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P 

u These processes may be carried out in conventional 

manner. 

The starting materials of formulae III, VII, VIII, 
IX, X, XII, XIII and XV are either known or may be produ- 
5 ced in conventional manner from available materials. 

The compounds of formula I are useful because they 
possess chemotherapeutic activity. In particular, they 
are useful as antimycotic agents, as indicated in vitro in 
various families and types of mycetes, including dermato- 

10 phytes such as T. rubrum, T. mentagrophytes , T. mentagro- 
phytes var. quinckeanum, E. floccosum, M. canis, M. gyps-, 
eum and M. racemosum, Aspergillus fumigatus, Microsporum 
canis, Sporotrychius schenkii, Candida albicans and 
Candida parapsilosis , at concentrations of, for example 

15 0.1 to 100 ^ug/ml, and in vivo in the experimental skin 

mycosis model in guinea pigs. In this model, guinea pigs 
are infected by sub-cutaneous application of e.g. Tricho- 
phyton quinkeanum. The test substance is administered 
once daily for 7 days beginning 24 hours after the infect- 

20 ion either by local application by rubbing the test sub- 
stance (taken up in polyethylene glycol) on the skin 
surface, or perorally or sub-cutaneously , the test sub- 
stance being administered as a suspension. The activity 
is shown on local application at concentrations of for 

25 example 0.1 to 5%, in particular 0.1 to 0.5%. The oral 
activity is shown at dosages of, for example, 50 to 100 
mg/kg. 
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For the above-mentioned use, the dose adminis- 
tered will of course vary depending on the compound employed, 
mode of administration and treatment desired. However, 
in general, satisfactory results are obtained when admini- 
5 stered at a daily dosage of from 10 to 100 mg/kg of animal 
body weight, conveniently given in divided doses two to 
four times daily, or in sustained release form. For the 
larger mammals , the corresponding daily dosages are in the 
range of from 500 to 2000 mg, and dosage forms suitable 
10 for oral administration comprise from 125 to 1000 mg. 

The compounds may be used in free base form or 
in the form of chemotherapeutically acceptable acid addition 
salts; suitable acids for salt formation include inorganic 
acids, such as hydrochloric acid, and organic acids, 
^^t- ^P 15 such as naphthal&ne-l, 5-disulphonic acid and fumaric acid 
^ (particularly to form the hydrogen fumarate) . 

The compounds may be admixed with conventional 
chemotherapeutically acceptable diluents and carriers, and, 
optionally, other excipients and administered in such 
20 forms as tablets or capsules. The compounds may alter- 
natively be administered topically in such conventional 
forms as ointments or creams. The concentration of the 
active substance in such topical application forms will 
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of course vary depending on the compound employed, the 
treatment desired and the nature of the form etc. In 
general, however, satisfactory results are obtained at 
concentrations of from 0.05 to 5, in particular 0.1 to 1 
wt. %. 



trans form. A compound with particularly interesting 
activity is the compound of Example 1, hereinafter. 



\J t^^^ The f° liowin g Examples illustrate the invention. 
All temperatures are in °C. 



The preferred compounds of the invention are in 




900-9181 /CONT/CIP 

EX AMPLE If t Tr -a n s - N- ( c i nn amy line thy 1 ) -N-methyl- (1-naphthyl- 



: methyl) amine [Process a)] 



To a mixture of 1.42 g of methyl- (1-naph thy 1- 
methyl) amine hydrochloride, 2.89 g of sodium carbonate and 
10 ml_ of dimethyl formamide is added, at room temperature, 
1.25 g of cinnamyl chloride, dropwise. After 18 hours 
stirring, at room temperature, the mixture is filtered and 
the filtrate is evaporated in_ vacuo . The residue is dis- 
solved in toluene and, after drying over sodium sulphate, 
evaporated to obtain the heading compound, b.p. 162-167° 

a/ 

(0. 015 Torr) . 

The free base may be converted, with isopropan- 
olic hydrogen chloride solution, into the hydrochloride 
form, m.p. 177°C (from propanol) . 

EXAMPLE 21 I Trans - N- [3 - (4-f luorophenyl) -2-propenyl] -Nr") 



"methyl- (1-naphthylme thy 1) amine [process b) ] 



|^"a) Trans - N- [3- (4-f luorophenyl) -2-propenyl] -( 1-naph thy 1- 
~methyl) amine 



e 



A mixture of 10 g of l=arainomethylnaphthal£ne , 
9.55 g of £-f luorocinnamaldehyde and 150 ml of benzene 
is heated in a reaction vessel equipped with a water sep- 
arator, at reflux, until the theoretical amount of water 
has been separated. The mixture is cooled and evaporated 
to dryness. 5.78 g of the resulting Schiff's base in 60 
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^ O ml of methanol, after warming to 50°, is mixed, with vig- 
orous stirring, with 1.51 g of solid NaBH^ , portionwise, 
and the mixture is refluxed for 20 minutes. The resulting 
mixture may be used as such in the next stage. The title 
5 compound can be isolated as an oil, however, by evaporation 
and dividing the residue between aqueous NaHC0 3 solution 
and chloroform, drying the organic phase and evaporation. 

9 

j h > ^ Trans - N- [3- (4-f luorophenyl) -2-propenyl] -N-methyl- (1^? 

t- I— haphthylmethyl) amine [process b) ] 



10 f (i) The reaction mixture resulting from step a) is 

refluxed, after addition of 16 ml of 37% aqueous formal- 
1 dehyde solution, for 1^-/2 hours. The mixture is cooled 

and mixed, portionwise, in an ice bath and with vigorous 
stirring, with 7.6 g of NaBH^. After 4 hours, the residue 
15 is centrif ugally divided between aqueous NaHCO^ solution 
and chloroform. The organic phase is dried and centri- 
fuged to obtain the heading compound as an oil, m.p. hydro- 
-)s O chloride form: 191^206°. 



e 



(ii) The oil resulting from step a) (2.9 g) is 



20 refluxed with 3.3 g of formic acid (98 -! 100%) and 0.81 ml 

fS — 

of 37% aqueous formaldehyde mixture is evaporated in vacuo , 
and the residue divided between chloroform and aqueous 
NaHCO-j solution. The aqueous phase is washed with brine, 
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dried and evaporated to obtain the heading compound, 
^ O m.p. hydrochloride form: 191^206°. 

P I < ~ff t ~^ 

^ ' EXAMPLE 3 t «■ Cis- N- [3- (4-chlorophenyl) -2-propenyl] -N-m ethyJ<g> 

Y / <j 1-napthylmethyl) amine [process c) ] 

512 SJ} Y i I §™ i S S 

^ 15g of methyl- (1-naphthy lmethyl) amine, 12g of 
£-chlorophenylacetylene, 2.61g of paraformaldehyde and 
1.1 g of zinc chloride are refluxed in absolute dioxane, in 

10 the absence of water, for" 3 hours. The mixture is then 
evaporated and the residue is divided between saturated 
aqueous NaHC0 3 solution and chloroform. The organic 
phase is dried and evaporated and the crude product is 

-)/ J> recrystallised from ethanol, m.p. 74j75°. 

0 " 

15 f Cis - N- [3- (4-chloropheriyl) -2-propenyi] -N-methyl- "(16 

~ " q " ' 

naphthylmethyl) amine I 

^ ^3g of [3- (4-chlorophenyl)propargyl] -methyl- Ck£> 
naph thy lmethyl) amine are dissolved in 50 ml of absolute 
pyridine. The solution is hydrogenated employing 150 mg 
20 of Pd/BaS0 4 (5%) until the theoretical amount of hydrogen 
has been taken up. The catalyst is filtered off and the 
mixture evaporated. The oily residue is chrorcatographed 
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over silica gel using benzene/ethyl acetate (9:1) as 

^-O eluant, to obtain the pure heading compound, m.p. 41°-, 
! 

w 42° (from ethanol/water ) . 



^ I EXAMPLE 4 t :l Trans - N-methyl-N- [3- (4-tolyl) -2-prop enyl]^ 

(l-naphthylmethyl ) amine / 
(^a) nsi-Methyl- (l-naphthylmethyl) amine 



17. 6g of 1-chlororaethyl-naphthalene in 40 ml of 
absolute ethanol is added, dropwise, at 0° to 5°, to 
100 ml^of a 33% solution of methylamine in absolute 
10 ethanol. The mixture is allowed to stand overnight and 
is then evaporated. The residue is taken up in a little 
chloroform and washed with 100 ml of IN sodium hydroxide 
solution and with water. The organic phase is dried and 
evaporated to dryness. The residue is distilled at 
15 0.01 Torr to obtain the heading' compound as main fraction 
-© b.p. 85°^-87° . 

Cb) J3- (N-^methyi- (l-naphthylmethyl) amino] ethyl- (4-tolyl) - 

(62, ~ 

ketone 



17. lg of methyl- ( l-naphthylmethyl) amine are 
20 dissolved in 200 ml of methanol and 10 ml of concentrated 
hydrochloric acid, 13.4 g of 4-toly lmethy lketone and 100 
ml^ of 35% formaldehyde solution are sequentially added. 
The mixture is refluxed for 1^/2 hours, with stirring. 
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cooled, diluted with 1 litre of water, made alkaline with 
30% sodium hydroxide solution and exhaustively extracted 
with chloroform. The organic extract is dried and evap- 
orated to dryness and the oily residue is dissolved in 

5 petroleum ether and allowed to crystallise in the cold, 

i 

y to obtain the heading compound, m.p. 92^9 5°. 



v.. <7 

i-1-ol ' 



c ) 3 ; _ £N-me th v_l ]_- ^1- naght helmet hvl)_aminql_- £4 - to 1 vl 

"pro pan 



¥ „To a solution of 7.5 g of p- [methyl- (1-naphthyl- 

10 methyl) amino] ethyl- (4-tolyl) ketone in 400 ml of methanol 

f 

is added, portionwise, at room temperature, lg of NaBH^ . 
The mixture is stirred for 15 minutes and the solvent is 
then evaporated off. The oily residue is taken up in 
chloroform and washed with water. The organic phase is 
15 dried and evaporated to dryness to obtain the crude 

heading product which is used as such in the next stage. 

(&) |£a^j^N-r^ 

""methyl)" -amine " ^ 1 

|^^^,8.4g of 3- [methyl] - (1-naphthy lmethy 1) amino] -l(f^ 
20 (4-tolyl) -propan-l-ol are refluxed, with stirring, in 
I ~J 300 ml of 5N hydrochloric acid for l 1 /2 hours. The 

mixture is isolated by "addition of ice, made alkaline v/ith 
30% sodium hydroxide solution and exhaustively extracted 



900-9 181/CONT/CIP 



with chloroform. The chloroform extract is dried over 
sodium sulphate, filtered and evaporated to dryness. 
The oily residue is dissolved in absolute ethanol and made 
acid with etheric hydrochloric acid. After addition of 
& 5 ether, the heading compound is obtained, m.p. 207-^211°. 

In manner analogous to the Example indicated, and employ- , 
ing appropriate starting materials in approximately 
equivalent amounts, the compounds of formula I indicated 
in the following Table may be obtained. 



- 18 - 



900-9181/cont/ci: 



I o 

t4 -H 

n +> 

4J « 
G U> 



U 
o 



<» 
o e 

O X 



P5 



lO 

01 



in 



a 

M 

Eh 



cm 

rH 
CN 

CT\ 
O 



fN 
I 

o 



u 

o 



vo 
o 

CM 
I 



CN 

rH 
I 

r- 

oo 

rH 



o 

CM 



0) 
■H 

O 



vo 
I 

ro 



CM 

o\ 

rH 
I 



CN 

O 

co 

CM 
I 

in 

CM 
CM 



co 
o 

CM 

o 

CM 



CM 

in 

rH 

CM 
t 

ro 



rH rH 

CO OO 



I 

SO 



I 

oo 



CM 

o 
o 

CM 

I 

VD 



CO 

c\ 

CM 
rH 

I 

r- 

CM 



CO 

o 

CM 

I 

CO 



o 

CM 

I 



CM 

o 
in 

CM 
CO 
CM 



•h m 

CM «• 

I *r 

rH rH 

rH -H 

CM O 



SO 



0) 

u 



ro 

cm o 

^ rH rH 

t I I 

rH m 

*=r cr> r- 



01 

-rH 
O 



w 

(0 
4-> 



32 tc 



03 03 03 03 33 



o 
I 

CM 



03 



ro 
33 

u 

CM 



33 33 33 m 



u 
i 



co ta 

03 o 

u o 
I I 

CM 



ro ro 
03 
U 
O 
I 

•"3* 



03 33 03 03 03 



I 



o 

I 



to 

•H 

a 



■<=r 


























CO 


ro 


CM 










CO 




CO 


or 


or 


or 


or 


or 


or 


or 


or 


or 


or 


or 


or 


or 


or 


or 


or 


or 


or 


or 


or 


or 


or 


U 

o 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CN 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


rH 


CM 


CM 


CM 


CM 


CM 


CM 


CM 






























rH 




rH 




rH 


rH 


rH 


rH 


rH 








































*H 








03 


03 


03 


03 


03 


03 


03 


03 


33 


03 


03 


03 


03 


03 


03 


03 


03 


03 


03 


U 
1 


03 


w 


03 








































SO 





to 

rH 

U U 
I I 



030303^030303030303030303 



03 Wffi0303030303030303 Vo303 



CO 

co ru 

^ ^ ^ ^ ^ CM CM ^ 



U O 33 33 KWS3 03fc,U030303O3O3O3l 

r\.i 'I ■« 



CM 

O 
S3 



O303O3 03 O30303030303030303O3 03 O3 03 03 03 K03O3 03^03 

U 



03 03 03 



rH 



X in 
W 



CM 



co co co ro ro co 
03 03 03 03 03 03 

u u u u o o 



03 03 03 



co cn 



co ro ro co co 
03 03 03 03 03 

u u o o u 



03 

o 



0303030303030303 
U 



03 



in kd 



m 
03 

CM 

U 



ro r> 
03 03 

u u 



r-l 



03 03 



CO CTi 



CM 
03 

co co ro co co y 
03 03 03 03 03 ^. 



u u o u u 



o 

CM 



CM 



CM 
CM 



ro 
CM 



CN 



CO 

03 



u 
I 

CM 

03 
U 



03 03 03 03 03 03 



5 w 



in 

CM 



so 

CM 



r- 

CN 



03 



co 

CM 



03 
U 

HI 

, a 

CM CM I 

03 03 cm 
O U 03 

I I o 



ro 

03 03 
U 



cm 



o 
ro 



19 - 



• 



900-9181 /CONT/CIP 



c 



5 



Key to Table 

1. 

2. 
3. 




Hydrochloride form 
Naphthalen-1 , 5-disulphonate form 
Hydrogen fumarate form 



4. NMR (CDCl^/RT/TMS) : <5" = 8.3 (m,lH), 6= 7.2-8.0 (m,llH) r 
6" = 6.60 (m,lH) , o= 5.90 (m,lH) , fi = 3.90 (s, 2H) , 
6= 3.35 (m,2H),S = 2.25 (s r 3H) [s = singlet, m = multiplet ] 

5. Starting material VI for process c) ; m.p. hydrochloride 

ij 

form 140rl42° (from propanol/ether ) 

NMR (CDC1-/RT/TMS) : 6 = 8.3 (m,lH),3 = 6.8-^7.9 (m,10H) 

5= 6.55 (m,lH),8= 5.90 (m r 1H),S=3.90 (s,2H), 
^€9^5 = 3,3 (m ' 2H) ' ^ = 2.25 (s f 3H) ts = singlet, m = multiplet] 
^ 7. Starting material VI for process c) ; m.p. 69-j70° 
(from ethanol) . 
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